PANCREATIC ISLET CELL AND OTHER TUMOURS INDUCED IN RATS BY HELIOTRINE-A MONO-ESTER PYRROLIZIDINE ALKALOID; THE EFFECTS OF ADDITIONAL
TREATMENT WITH NICOTINAMIDE. R. SCHOENTAL, The Royal Veterinary College, London.
The carcinogenic action of diester pyrrolizidine alkaloids (Schoental, Cancer Res., 1968 , 28, 2237 has been confirmed in several laboratories (Harris and Chen, Cancer Res., 1970, 30, 2881; Svoboda and Reddy, ibid., 1972, 32, 908; Newberne and Rogers, Plant Foods for Man, 1973, 1, 23) .
The mono-ester alkaloid, heliotrine, has been claimed not to be carcinogenic (Bull, Culvenor and Dick, The Pyrrolizidine Alkaloids, 1968, North Holland Publishing Co.) . In experiments to be described, heliotrine induced in white rats various chronic lesions and tumours, including adenomata of the pancreatic islet cells. Pancreatic islet cell tumours have already been described among rats treated with pyrrolizidine alkaloids, including the mono-esters from Amsinckia intermedia (Schoental, Fowler and Coady, Cancer Res., 1970, 30, 2127 Effects of Corynebacteriun parvum (C. parvum) on the metastasizing Lewis lung carcinoma were studied in C57/B1 mice. Intravenous or intraperitoneal C. parvum given at the same time as subcutaneous inoculation of tumour significantly reduced the primary tumour mass, and the number of pulmonary metastases observed at 21 days. Subcutaneous C. parvum had no effect on either primary tumour or metastases. Macroscopic pulmonary metastases were not observed 10 days after tumour inoculation. When the primary tumour was excised at that time pulmonary metastases were found at 21 days.
Combined effects of surgical excision and C. parvum on pulmonary metastases were studied. There was minimal protection when C. parvUm, and surgery wAere on the same day but protection occurred when C. parvrum was given before tumour excision.
In defined conditions surgery and C. parvum prevent pulmonary metastases from the Lewis tumour. (This work is 1,3 -Bis(2 -chloroethyl) -1 -nitrosourea (BCNU) and related nitrosoureas are highly selective anti-tumour agents. Because of their chemical structure, it has been suggested that they act similarly to the bifunctional alkylating agents. They have been compared with two alkylating agents and shown to be quite distinct in a number of properties: (1) They have a much wider spectrum of action and can cure animals with tumours insensitive to alkylating agents; (2) tumours resistant to BCNU are crossresistant to other nitrosoureas but are collaterally sensitive to alkylating agents; (3) nitrosoureas rapidly inhibit the incorporation of precursors into both nucleic acids and proteins, unlike the alkylating agents which have a specific effect on thymidine incorporation into DNA; (4) labelled nitrosoureas react predominantly with nuclear protein and only to a small extent with nucleic acids; (5) BCNU interferes specifically with the incorporation of thymidine triphosphate into DNA, and its cytotoxicity can be prevented by low doses of thymidine.
Although the toxicity of the nitrosoureas may be due partly to their alkylating properties, they are quite distinct from the bifunctional alkylating agents and probably act by a different mechanism. A compound which is incorporated selectively into melanin during biosynthesis in vivo, and which carries an isotope of adequate radiotoxicity and short half-life, has a potential application in the treatment of iialignanit melanoima. Such therapy -would be expected to be of particular value in tumours producing large amounts of melanin. Under these circumstances, malignantmelanocytes would be likely to sustain more dainage than normal melanocytes, particularly if the patient were kept away from direct sunlight.
32p was considered to be the most suitable available radionuclide and DL-1-amino-2-(3,4-dihydroxyphenyl)-ethyl-phosphonic acid (ADEP), an analogue of DOPA, was made and investigated as a possible carrier. Preliminary distribution studies were carried out with tritiated ADEP in mice bearing the Harding-Passey melanoma. The highest initial tritium concentration was in the kidneys, adrenal glands and eyes. Radioactivity fell to low levels in all tissues in 8 days or less but the tumour retained the isotope longer than did other tissues.
Structural analogues of ADEP which may be taken up more selectively by melanoma tissues are being considered. Cancer, 1973, 28, 530) . Primary tumours derived in such mice have been transplanted into syngeneic mice and have resulted in 5 transplantable tumour lines from 51 attempts.
The 5 transplant lines (MAC7, MACIO, MAC13, MAC14, MAC15) are all well differentiated adenocarcinomata, some mucin secreting; each has its own characteristic growth rate (3-16 weeks to reach 5 x 5 mm from an implanted fragment) and thymidine labelling index (12-24%); all have 100% take rates; there is no evidence of dedifferentiation during successive transplant generations (up to 8 in one case). The scanning electron microscope (SEM) is a useful tool for studying surface changes in cells in vivo and in vitro and it can also 20*
